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DETAILED ACTION 
Claim Rejections • 35 USC § 103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 1 - 7, 19, 20 and 21 rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 5,194,929 to Ohshima et al. 

Regarding claim 1, Ohshima et al. teach a semiconductor device (Fig. 5D) 
comprising: 

a substrate (1); 

a drain (14,19) formed in the substrate; 

a self-aligned source (1 3) formed in the substrate; 

a first oxide layer (3) stretching from the drain to the self-aligned source; 

a first polysilicon (4) over the first oxide layer; 

an inter-layer insulation (5) over the first polysilicon layer; 

a second polysilicon layer (6) over the inter-layer insulation; and 

a phosphorous-doped oxide layer (22; Col. 8, lines 22 - 33 and lines 54 - 57) 
provided along substantially vertical edges of the first oxide, the first polysilicon layer, 
the inter-layer insulation and the second polysilicon layer, said phosphorous-doped 
oxide layer extending no higher than the second polysilicon layer. 

Ohshima et al. do not teach that the phosphorous-doped oxide layer is 
deposited. Deposition of oxide layers is known in the art, by such methods as CVD, 
and sputtering. It would have been obvious to one having ordinary skill in the art to 
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select any known method of forming the phosphorous-doped oxide layer since it is 
desirable to form oxide spacers using known and reliable methods. Additionally, it is 
desirable to form a higher quality oxide, which would have been obtained by depositing 
the oxide instead of thermally growing it. 

Regarding claim 2, Ohshima et al. inherently teach a device, wherein the first 
oxide layer is a tunnel oxide layer, since that is the function of the first oxide layer of the 
EPROM. 

Regarding claim 3, Ohshima et al. do not teach a device, wherein the inter-layer 
insulation is an oxide nitride oxide (ONO) layer. It is common in the art to use (ONO) 
layers as the inter-layer insulation film in EEPROM devices. It would have been 
obvious to one of ordinary skill in the art to incorporate the ONO layer, since it is 
desirable to use materials that are known and well suited for the intended use. 

Regarding claim 4, Ohshima et al. teach a semiconductor device, wherein the 
first polysilicon layer is a floating gate. 

Regarding claim 5, Ohshima et al. do not explicitly teach that the second 
polysilicon layer is used as a word line. It is common in the art to use the second 
polysilicon layer in this type of memory device for the word line. It would have been 
obvious to one of ordinary skill in the art to use the second polysilicon layer for the word 
line since it is desirable to produce a functioning device. 

Regarding claim 6, Ohshima et al. teach a semiconductor device after re- 
oxidation (Col. 5, line 68 - Col. 6, line 7) comprising: 

a substrate (1); 
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a drain (14) formed in the substrate; 

a self-aligned source (13) formed in the substrate; 

a first oxide layer (3) stretching from the drain to the self-aligned source; 

a first polysilicon (4) over the first oxide layer; 

a second oxide layer (5) over the first polysilicon layer; 

a second polysilicon layer (6) over the second oxide layer; and 

a phosphorous-doped oxide (22; CoL 8, lines 22 - 33 and lines 54 - 57) provided 
along substantially vertical edges. of the first oxide, the first polysilicon layer, the second 
oxide layer and the second polysilicon layer, said phosphorous doped oxide layer 
extending no higher than the second polysilicon layer. 

Ohshima et al. further inherently teach a re-oxidation profile formed over surfaces 
of the semiconductor device having a height and width, since Ohshima et al. teach a 
step that would have resulted in a re-oxidation. The profile would have been the same 
as disclosed by the admitted prior art. 

Ohshima et al. do not teach that the phosphorous-doped oxide layer is 
deposited. Deposition of oxide layers is known in the art, by such methods as CVD, 
and sputtering. It would have been obvious to one having ordinary skill in the art to 
select any known method of forming the phosphorous-doped oxide layer since it is 
desirable to form oxide spacers using known and reliable methods. Additionally, it is 
desirable to form a higher quality oxide, which would have been obtained by depositing 
the oxide instead of thermally growing it. 
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Regarding claim 7, Ohshima et al. inherently teach a device, wherein the height 
is a vertical distance from the source to a bottom edge of the first polysilicon layer and 
the width is a horizontal distance from a side edge of the first polysilicon later to a 
vertical edge of the tunnel oxide layer, wherein the width is less than a re-oxidation 
oxide profile width without the phosphorous doped oxide, since Ohshima et al. teach the 
re-oxidation. 

Regarding claim 19, Ohshima et al. teach a semiconductor device comprising: 
a substrate (1); 

a drain (14) formed in the substrate; 

a self-aligned source (13) formed in the substrate; 

a first oxide layer (3) stretching from the drain to the self-aligned source; 

a first polysilicon (4) over the first oxide layer, said self-aligned source extending 
to a point inward of an edge of the first polysilicon layer; 

a second oxide layer (5) over the first polysilicon layer; 

a second polysilicon layer (6) over the second oxide layer; and 

a phosphorous-doped oxide (22; Col. 8, lines 22 - 33 and lines 54 - 57) along 
substantially vertical edges of the first oxide, the first polysilicon layer, the second oxide 
layer and the second polysilicon layer, said phosphorous-doped oxide layer extending 
no higher than the second polysilicon layer. 

Ohshima et al. do not teach that the phosphorous-doped oxide layer is 
deposited. Deposition of oxide layers is known in the art, by such methods as CVD, 
and sputtering. It would have been obvious to one having ordinary skill in the art to 
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select any known method of forming the phosphorous-doped oxide layer since it is 
desirable to form oxide spacers using known and reliable methods. Additionally, it is 
desirable to form a higher quality oxide, which would have been obtained by depositing 
the oxide instead of thermally growing it. 

Regarding claim 20, Ohshima et al. teach a semiconductor device after re- 
oxidation (Col. 5, line 68 - Col. 6, line 7) comprising: 

a substrate (1); 

a drain (14) formed in the substrate; 

a self-aligned source (13) formed in the substrate; 

a first oxide layer (3) stretching from the drain to the self-aligned source; 

a first polysilicon (4) over the first oxide layer, said self-aligned source extending 
to a point inward of an edge of the first polysilicon layer; 

a second oxide layer (5) over the first polysilicon layer; 

a second polysilicon layer (6) over the second oxide layer; and 

a phosphorous-doped oxide (22; Col. 8, lines 22 - 33 and lines 54 - 57) along 
substantially vertical edges of the first oxide, the first polysilicon layer, the second oxide 
layer and the second polysilicon layer, the phosphorous-doped oxide layer extending no 
higher than the second polysilicon layer. 

Ohshima et al. further inherently teach a re-oxidation profile having a width 
defined by a horizontal distance from a side edge of the first polysilicon layer to a 
vertical edge of the tunnel oxide [first oxide], wherein the width is less than a re- 
oxidation profile width without the phosphorus doped oxide layer, since Ohshima et al. 
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teach a step that would have resulted in a re-oxidation. The profile would have been 
the same as disclosed by the admitted prior art. 

Ohshima et al. do not teach that the phosphorous-doped oxide layer is 
deposited. Deposition of oxide layers is known in the art, by such methods as CVD, 
and sputtering. It would have been obvious to one having ordinary skill in the art to 
select any known method of forming the phosphorous-doped oxide layer since it is 
desirable to form oxide spacers using known and reliable methods. Additionally, it is 
desirable to form a higher quality oxide, which would have been obtained by depositing 
the oxide instead of thermally growing it. 

Regarding claim 21 , Ohshima et al. teach a semiconductor device after re- 
oxidation comprising: 

a substrate (1); 

a drain (14) formed in the substrate; 

a self-aligned source (13) formed in the substrate; 

a first oxide layer (3) having a first thickness and stretching from the drain to the 
self-aligned source; 

a first polysilicon (4) over the first oxide layer, said self-aligned source extending 
to a point inward of an edge of the first polysilicon layer; 

a second oxide layer (5) over the first polysilicon layer; 

a second polysilicon layer (6) over the second oxide layer; and 

a phosphorous-doped oxide (22; Col. 8, lines 22 - 33 and lines 54 - 57) along 
substantially vertical edges of the first oxide, the first polysilicon layer, the second oxide 
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layer and the second polysilicon layer, said phosphorous-doped oxide layer extending 
no higher than the second polysilicon layer. 

Ohshima et al. further inherently teach a re-oxidation profile having a width 
defined by a horizontal distance from a side edge of the first polysilicon layer to a point 
where said first oxide layer starts to get thicker than said first thickness, and a height 
defined by a vertical distance from a top surface of said self-aligned source to a bottom 
edge of said first polysilicon layer, wherein the width is less than a re-oxidation profile 
width and the height is higher than a re-oxidation profile height without the phosphorus 
doped oxide layer, since Ohshima et al. teach a step that would have resulted in a re- 
oxidation. The profile would have been the same as disclosed by the admitted prior art. 

Ohshima et al. do not teach that the phosphorous-doped oxide layer is 
deposited. Deposition of oxide layers is known in the art, by such methods as CVD, 
and sputtering. It would have been obvious to one having ordinary skill in the art to 
select any known method of forming the phosphorous-doped oxide layer since it is 
desirable to form oxide spacers using known and reliable methods. Additionally, it is 
desirable to form a higher quality oxide, which would have been obtained by depositing 
the oxide instead of thermally growing it. 

3. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohshima et al. in view of US Patent No. 6,732,241 to Riedel. 

Ohshima et al. teach a flash memory device comprising: 

a substrate (1); 

a drain (14) formed in the substrate; 
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a self-aligned source (13) formed in the substrate; 

a first oxide layer (3) stretching from the drain to the self-aligned source; 

a first polysilicon (4) over the first oxide layer; 

a second oxide layer (5) over the first polysilicon layer; 

a second polysilicon layer (6) over the second oxide layer; and 

a phosphorous-doped oxide (22; Col. 8, lines 22 - 33 and lines 54 - 57) along 
substantially vertical edges of the first oxide, the first polysilicon layer, the second oxide 
layer and the second polysilicon layer, said phosphorous-doped oxide layer extending 
no higher than the second polysilicon layer. 

Ohshima et al. further inherently teach a re-oxidation profile formed over surfaces 
of the semiconductor device having a height and width, since Ohshima et al. teach a 
step that would have resulted in a re-oxidation. The profile would have been the same 
as disclosed by the admitted prior art. 

Ohshima et al. do not teach the flash being used in a computer system 
comprising: 

at least one processor; and 

a system bus. 

Riedel teaches a computer system including a processor (102) and a system bus 
(106), wherein the flash memory device is couple to the system bus. It would have 
been obvious to one of ordinary skill in the art to incorporate the teaching of Riedel into 
the device taught by Ohshima et al., since it is desirable to use the flash device in a 
functional system. 
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Allowable Subject Matter 

4. Claims 14 - 18 are allowed. 

Response to Arguments 

5. Applicant's arguments with respect to claims 1 - 7, 13 and 19-21 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas W. Owens whose telephone number is 571- 
272-1662. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard T. Elms can be reached on 571-272-1869. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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